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Crystalloluminescencé « and its use in studying kinetics. of amino scylation 


SOURCE: AN SSSR. Doklady, v. 157, no. 6, 1964, 451-1454 


i 


TOPIC 'TAGS: crystal chemistry, luminescent rei luminescence, - acylation, amine 
: chloride, chemical kinetics Eg 


- Abstrant: Reactions of condensation and | polycondensation have been: recently | 
_ found to be accompanied by luminescence, In searching for new methods of 
studying the kinetics of these reactions, the authors investigated luminescence 
in its relationship with the mechanism and kinetics of the reactions of acid 
| chlorides with amines. The reaction of aniline acylation by benzene. chloride 
i was selected as the model. The reaction was carried out. in diethyl ether. — 
| Luminescence was measured with a photowetric instrument: fitted with the FEU-33 - 
i photo-wultipiier (region of spectral sensitivity ‘350-610 nillimicrons). The vos 
| maximum sensitivity of the equipment is 20-40 photons per second at the photo- 
| ‘cathode surface. The resulta confirm the validity-of the hypothesia that : 
luminescence in this reaction arises in the crystallization of the poorly soluble:. 
product. Usually, the. use of Luminescent: methods: “of Phaeton kinetics is. ‘based | 4 
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It was possible: to photonateical ty: measure the. kinetics 
of the reaction which in itself was not accompanied by. luminescence, Luminescence 
éevelops in the ancillary physical process of crystallization, Kinetic infor-— 
mation is obtained by measuring the interval of time from the onset of the 
reaction to the moment of luminescence, Luminescence. indicates that a certain; 
‘concentration of the above products has been obtained in’ the aysten.. _ Luain- .. 
escence in the formation of molecular crystals:haa been ‘found in this report, oa 
not only in the crystallization of benzanilide,7but algo in the formation of 
crystals of the p-iodamide of benzoic acid, ge oon uranine, and 9; 10-dibromo- 
manthracene. Orig. art. has 1 figure, 5 formulas, 3 graphs, and 2: table. 
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[Oxidation chain reactions of hydrocarbons in the liquid 
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Chemiluminescence in slow chemical reactions, Part 4: Chemiluminescence 
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‘netics. | Particular attention is given to the potential of chemiluminescence as a | 
‘method of quantitative study of, reaction kinetics. \The article is divided into the} . 
ifollowing sections: (1) chemiluminescence of flames; (2) reactions of nitrogen, Ox-|_ 
rygen, and hydrogen atoms; (3) infrared chemiluminescence in thermal reactions; (4); 
liquid-phase oxidation reactions associated with bright chemiluminescence; (5) sys~. 
nescence. The first three sections deal with gas-phase 
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TOPIC TAGS: chemiluminescence, chemical kinetics | 


!ABSTRACT: The review is devoted to the relationship between chemiluminescence and 
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ipeaetions (hot and cold flames, reactions of atoms obtained in high ‘concentration ir 
lelectrical discharges). The fourth section discusses liquid-phase reactions such . oi 


‘oxidation of cyclohydrazidesdand acridine compounds. In the fifth section, the. re-, 
‘actions considered do not differ fundamentally from the others, but iriclude a great ie 


many that are of interest from the theoretical and practical points of view. Orig. _ 
eres has: 9 figures, 1 table, and 30 formulas. ue 
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TITLE: Estimation of lifetimes of excited molecules of formaldehyde, formed 
during the low-temperature gas-phase oxidation of acetaldehyde 


SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no, 11, a 1936-1941 


TOPIC TAGS: lupinescence, quenching, luminescence spectrum, excited state, 
formaldehyde, oxidation 


ABSTRACT: The effect of oxygen on the chemi~luminescence during the low-~ ee 
temperature gas~phase oxidation of propionic and acetic anhydrides, diethyl ether, 
and hexane by ditert. butylperoxide was studied to extend the work of L, M. : 
Postnikov and V, Ya. Shlyapintokh (Dokl. AN SSSR 150, 340, 1963). The experi- 
mental results are presented in graphs and tablea (see Fig. 1). The lifetimes Ps 
of excited formaldehyde molecules, formed during these reactions, were determined: _ 
by the method of Sterman and Volmer : 
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Fig. 1, Luminescence spectra of formaldehyde 
formed during the oxidation reaction 
of acetaldehyde, 1 and 2 - 1820; 
3 - 121¢, 
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where I and I, are the intensity of luminescence at oxygen concentrations (0,) . 4 
and (05)3 respectively, It was found that the lower limit for the excitation 


lifetimes of excited formaldehyde molecules is t > (0.7—1.3) x 107° sec. Orig. 
art, has: 1 table, 5 grapha, and 5 equations. ‘ 
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TITLE: Use of chemiluminescence methods to study tnitlators of radical polymerizatton'| 
SOURCE: Zhurnal prikladnoy spektroakopli, v. 4, no. 6, 1966, 541-545 
TOPIC TAGS: polymerization initiator, polymerization kinetics, chem{luminescence, peroxid 


ABSTRACT: To elicit the effect of the structure of organic peroxides on their initiating ca- 
pacity in polymerization processes, the suthors obtain the kinetic characteristics of the reac~ 
tion of the decay of diacylic peroxidelof paraffinic acids. To perform this work a homologous 
serles of peroxides was synthesized from the peroxide of butyric acid to the peroxide of 
stearic acid. Chemiluminescence methods were used to obtain the kinetic characteristics of 
the {nitiators, The investigated peroxide compounds were used as initiators of the chemi- 
luminescence reaction of the oxidation of ethylbenzene '\ The intensity of the luminescence 
was measured by a highly sensitive photometric device with a photomultiplier as the light re- 
ceiver, The photocurrent was amplified by an electrometer amplifier end recorded by a self- 
balancing potentiometer, During the experiment oxygen was bubbled through the initiator 
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ce 
“Pree Radioals ‘and Chemiluminescence" 


Mosoow, Uspekhi Khimii, Vol 35, No 4, 1966, pp 684-698 


Abstract: After a brief synopsis of progress in the study of 
chemiluminescence, pertaining to the relative and absolute oon- 
centrations of atoms and free_radioals in, flamed ine oombusion \\ 
products, the sate constants of the reactions of these particles, 
the energy distribution of the products of elementary reactions, : 
processes of energy exchange during collisions, and bond : 
energies in certain moleoules, the author of this survey goes On sj 
to disouss the possibilities of using chemiluminescence methods 
for the quantitative investigation of the mechanism and kine« 
tics of radioal an ohain reactions occurring in the liquid 
‘phase. Such topios as the relationship between chemiluminescence 
iand the mechanism of the oxidation of organio substanoes by 
imoleculer oxygen and the use of chemiluminescent methods to i 
‘Investigate the mechanism of the action of antioxidants are oes . 
created. ‘The latter topic includes discussions of the mechanism of -the teraination 
of oxidation chzins by stable nitrogen oxide radicals, the interaction of ethylbenzene| | 
Pate geek ek thiophenolyin the oxidation of ethylbenzene, the synergic effect 
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{Means for the automation of machining processes; manual] Sred= 
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sobie, Moskva, Mashgiz, 1962. 520p. - (MIRA 15:3) 
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‘TITLE: iydenananiae of the resonant budble chamber 


! “WY CE, 
‘SOURCE: Pribory 1 tekhuika eksperimenta, no, 4, 1965, A2- 45 


“TOPIC TAGS: proton accelerator, particle accelerator component, synchrotron, 
‘hydrodynamics, proton resonance 


ABSTRACT: The authors proposed earlier that the speed of bubble chambers be in- 
‘creased by the excitation of periodic pressure oscillation within the working 

substance with frequencies equal to the zvesonant frequency of tie liquid filling 1 
:the chamber, In the present article, considering the bubble chamber as a special - j iid 
. kind of volume resonator, the authors examine more closely the hydrodynamics of — |” 
‘the processes of excitation within -the Liquid of undamped periodic pressure 
oscillations with the aim of increasing the speed of bubble chambers, The ap- 
_plicability of such chambers in proton synchrotron experiments is discussed, 

Expressions of practical interest are derived, and they connect the basic con- 
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TITLE: Meter-long bubble chamber ina magnetic field 
SOURCE: Pribory* i tekhnika eksperimenta, no. 1, 1964, 61-68 


TOPIC TAGS: bubble chamber, meter long bubble chamber, 10 Gev particle 
beam, bubble chamber in magnetic field, electromagnet bubble chamber 


ABSTRACT: A bubble chamber with a sensitive volume of 1x0.5x0.38 m is 
described. The chamber is intended for studying the particle beams up to 10 Gev 
obtained from the OlYal proton synchrotron. The chamber design was described 
earlier (Yu. A. Budagov, et al. International Conference on High-Energy 
Acceleration and Instrumentation, Berkeley, 1960); more details are supplied in 


the present article. Propane or some other liquid suitable for a particular 


experiment may serve as a working fluid. The chamber is placed ina 17-kilo- 
oersted magnetic field derived from a 2,200-kw electromagnet. The error ina } 
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YSICS carp * / 2 PA 
BJECT ussR / PHYSICS “ : 
aod MATVEEV,V.V., SOKOLOV,A.D., SLIJAPIIKOV, &-5> inating from a Punoti- 
, AUTHO Ne. wrevey Distribution of Gamma Quanta Originating * 
TITLE ee aay Infinite Sandy Medium. 


form Gamma Radiation Sones ree 62 (1956) 
PERIODICAL Atomnaja Energija, 1, fase. 4, 9T- 


Issued: 19.10.1956 


The present article studies the enerey eee a isTh), Description of tests: 
: e n a isTh). Descripsio’ -—-——-——— 
esau deca epee en a ns 1,6 g/cm’) The recording device 
oi ens 3 ? ye it 
; es from 1 
f -radiation was located in @ depth of 110 m. ce ecegiatre ped line 
rbes filled with the gamma radiation source SR en ee ean a 
: j > L 
ee ing device. A special scin tation was re- 
pale Sarak ia ex was built for these tests. Gamma shaun abotee 
= Sac means of a radiating head consisting of @ CaJ(T1)-crys e aAeed enon 
oe pies “PEU-12" and an output cathode be one atitter ae from there +0 
Pee ter were transmitted to 4 inear am tin 
the cathode renee . yatem with 3 channels (channel of general coun ey a 
an analyzing counting syste al counting). G a 


; nnel of integr 
h { ti untin and cha 1 aie 
channel of differential poe a s with different intensities were needed. 
radiation 5 ures 


-radiation at various dis- 


Tests were carried out in sandy 3 


65 i i i {£ from 
51 ona gno? with a g--intensity 0 
ad a get of Ra- and MsTh-sources 


0,1 to 10 millicurie 
joe cnry aga se h with different intensi- 
were used: Furthermore, 


ties was employed. 
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' fest results and their discussion: The energy dietribution of the f -quanta 
was carried owt at distances ef 5, 35, 45, 5Q and 60 om {corresponding to the 

values “oR = 0,833 7,453) 70 Q3 21,75 13,3) from the cr? source, and of 

35, 70, 100 and 130 2m (scrresponding to (A&R = 3,4; 6,8; 9,6 and 12,5) from 


65 ; of 4 i 65 
the Zn’*~source. At K 2 5 the spectra or? and Zn ~ are of the same charac~ 


ter. At relatively short distances ( #R > 5) primary radiation plays an in- 
portant part, although secondary ssattered radiation already amounts to a 
large part of the total radiaticn. The significance of some peaks is discussed. 
On the occasion of the pagsaage of g -Tays through layers of sand the soft 
scattering of radiaticn with an energy of ~ 50 keV is accumulated (indepen- 
dent of the energy of the primary yf? -quanta) in the energy distribution of 

the g ~radiatzon. For the purpose of clearing up the character of the gamma 
spectra in media with large 2 similar measurements were undertaken with a 
radiation of 323 keV and 1114 keV in lead. Furthermore, the energy distribution 
of the in “radiation of punctiform Ra- and MsTh-sources was studied. Also these 
spectra behave in a manner similar to that of the above discussed spectra. 
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AUTHOR: GOUBEX, G.R., MATVEYEV, V.V., SHLYAFNIKCY,3%.5. 89-9~9/32 
TITLE: A rortanje Radiometer Analyzer. (Polevoy radiometr-analizator) 
PERIODICAL: Atomaya Energiya, 1957, Vol 3, Nr 9, pp 247-250 (U.S.S.R.) 
ABSTRACT: The electronic wiring circuit and the mechanical structure of a 


newly constructed portable (2,5 kg) radiometer analyzer is de- 
scribed, by means of which it is possible to describe the radium 
(Man)-thorium content ( > 0,013) of a rock. 
Two measurements are possible: 
Ae Recording of J -radiation and determination of its intensity, 
2.) Analysis of the spectral composition of y ~tadiation, from 
which it is possible to draw conclusions as to the nature of 
the rock investigated. 
By means of the device described it is possible to determine 
-intensities of from 3 to 15 000 mC/h and to carry out the 
spectral analysis of the y~-spectrum if j*-intensity is within the 
range of from 50 to 5000 n0/h. (With 1 Table, 2 Illustrations, and 
2 Slavic References). 
ASSOCIATION: Not given 


PRESENTED BY: 

SUBMITTED: 19.12.1956 
AVATLABLE: Library of Congress 
Card 1/4 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


"APPROVED FOR R . 
a ELEASE: 08/23/2000 CIA-RDP86-00513R001549720 
epeaitie aoe site! $ Tee 8, : — 011-1 


Pepa 


/056/62/043/001/047/058 - 
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AUTHORS: Barkov, Le Mer ywukhin, Ke N., Ogurtsovs Vo Veo 
- Romantsevas Ae See svetlolobov, I. Avy Chuyevas S. Aes 
ghiyapnikovs Re Ses Likhachev, We Fes stavinskiy» Ve-Soe 
SURUHOV) Le eal 


WITlE: Whe problem of the p*-meson 


PERIODICAL: Zhurnal eksperisantal 'noy i teoreticheskoy fiziki, v- 43, 
no. WT)s 1962+ 339-337 : 


. Phe authors nave searched for & p*-meson production or a decay 
i 44,000 pairs of photograpns- A propane pubble chamber with pulsed 
agnetic fielded was irradiated with a bean of positively charged particles 


(nonentus ~1.8 Bev/c) containing up to gy KT mesons. Phe processes 


“ yt + + 
Looked for were xt + pod + = and 
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Phe problem of the D*-meson . 3102/3104 
fhe first branch of the decay reaction is the more possible. Neither a 
y process oe pop? +5* nor one of the type K* +n ~opt+ 5° could be j/ * 
round. It in inferred that the p* meson production cross section in 2 Se 
of 
et! reactions will pe smaller than 1.291072 % en? 


RSGGCIZIOK: Institut atoanoy energil (Institute of Atomio Energy) 
(2. S. Shlyapnikov); Ob" yedinennyy institut yadernykh 
iggledovaniy (Joint Institute of Nuclear Resoarch) 
(L. N. Strunov) : 


SUBsATLTED: april 25, 1962 


Curd 2/2 
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BARKOV, L.M.; MUXHIN, K.W.; OGURTSOY, V.V 
ae Vey BOMANTSEVA, A.S.3 SVETLOLOBOV 
I.A.3 CHUYEVA, S.A.; SHLYAPNEKOV LIKHACHE r 
op aa r V, H.F, STAVINSKIY, 


The problen of the Df -mescn. Zhur, eksp. i teors fis. 43 1001133 5— : 
(MIRA 15:9) ; 


337 31 '62, 
1, Qb"yedinennyy institut yadernykh dasledoyaniy (for Struncv). i 
. ; ‘ (Mesons : : : i 
i 

os .. 

he, 
Re | 
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Mey Ressatneva, Ae Bo Svetlolobor, Ie Assn - | 


TITLN: Hinatie p-p sesteriny at 1.45 Dov 


QOURCE Morea. Trotting steney_enargii, Doklady, no. 700, 1964. Uprugoye 
(p-p)-rasscyaniya pri lid Bev, 1-15 


entiel croaa section : 


ABSTRACT: A propane bubble chanber was used to investigate the angular dependence 
of elastic scattering of protons by protons at an incident-proton momentum of 2.2 
Be¥/c, which ia higher than the energies used in earlier investigations. The pro- { 
tons canc frou the 10 EeV accelerator of the Joint Institute of Nuclear Research. 
; A total of 17,000 pairs of stercophotegraphs was scanned, ~ 900 cases of elastic 


t 

i 

| 

: 
TOPIC TAGS: elnntic scattering, proton proton scattering, pion acattering, differ~ : 
| np and pp scattering cases vere analysed, and the reduction of these data made it 


possible to determina the differcntinl cress section of elastic pp scattering at ; 
1.45 BaV over the entire angle interval of O--90° (comegs). Calculations based on x 


leant aa ee om 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1 


TEESE ES] (ES 


L 5829745 
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the optical model with a call region of phase shift gave best agreement with the 
 expertrental data with parancter valuen Ry = O45 Fy, Rp = 0.95 F, a = O.34h, and 
ig ei.77 rad. (R--intersction radius, g-phase shift, a--amplitude of transmitted 
' vave for a unit amplitude of incident wave). In the energy region from 0.38 to 
| 30.9 BeV, the differential cross section is proportional to A oxp(-P, n.s./Fo)s 


| with A= 115 mb/or and Po = 143 Me¥/e. "The euthore thank I. I, Gurevich for ve~ 

luable advice, A. P. Pan tktov, Ve I. Baronot, and A."Y. Tel noy for help in oper 

‘ating the oquipscnt, ari ¥ Palawan, Ie Oe Daturina, and A. Ay Kondrashina for 
participating in the measicc.onta.” Orige art. bass 5 figures, 9 formulas, and 

i L table. : 

\ : 


bee cece eee sie” Ae en a 


AGSONTATTOT; none 
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"ACC NR AP6021996 soo REE CODED UR/0120/66/000/003/ 0044/0050, 
AUTHOR: Baranov, V. 1-3 Shlyapnikov, R. S. | 
ORG: Institute of Atomic Energy, GKAE, Moscow (Institut atomnoy energii GKAE) 

| STILE: Electronic equipment for a bubble chamber with a. pulsed magnetic field 

"SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 44-50 


; TOPIC TACS: bubble chamber, propane bubble chamber, pulsed magnetic field, beam 

: accelerator 

{ 

' ABSTRACT: Electronic equipment for a propane bubble. chamber with a pulsed magnetic 
[eeels is described which consists of a chamber synchronization bhock, a block for 
‘sustaining the operation of the chamber, and a control block. The chamber was initi- ! 
ated when a starting pulse, produced by the accelerator, was fed to it. This pulse 

in turn triggered the particle ejection process. After the arrival of the starting 
pulse, the synchronization block sent in sequence pulses which controlled the opera- 

| tion of various sections of the chamber. During the operation of the chamber a series 
|of its working parameters were maintained at the required level, including its oper- 
ating temperature, its working pressure, and the number of particles passing through 
(it. Experiments have shown that errors caused by delays in the starting pulse did not 
i exceed 50 usec. The authors are indepted to K. N. Mukhin for his discussion of the 

| results and to-A. P. Venediktov and A. B. Tel'nov for their help in the experimental 
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KATAL'NIKOV, 5.G.3; SHLYAPNIKOV, S.V. 


Calculating the equilibrium constants of isotopic exchange 
between water and hydrogen sulfide. Zur. fiz. khim, 36 
no.43853~855 Ap '62, (MIRA 15:6) 


1. Moskovskiy khimiko-tekhnologicheskiy institut imeni 
D.I.Mendeleyeva. 
(Hydrogen sulfide) (Chemical reactions) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


"APPROVED FOR RELEASE: 08/23/2000 eejlbutbed ee 1 


Pee 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1 
ord aa SEs EIS SEES SLB EASES ESS EL AC Os AS EL ree EE 


SHLYAFNING?, DeVes ROBAEE OE, Hae. B 


. : ~ Pate 5 Eg es seen cep 2 Ff thie vyd 
Cemperative stucy of gas chromalograir cs £2 vi 


amin: acid esters, Bickrimiza 29 nel Obeid 


eet ie aS ee er) rir eet + 
. .nstitub recistsionnar a 7% tkeeakbhimicheskey woeiicit oN 
Mi 


+ se . . wi “hz 
S¢SR, Meskva, Submitted March 12, 2964. 
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SHLYAPNIKOV, $.V.; KARPEYSKIY, M.Ya, 


Gas chromatographic separation of N-acetylamino acid estera in using 
polar stationary phases, Biokhimiia 30 no.2226-234 Mr~Ap '65, 


(MIRA 1837) 
1, Institut radiatsionnoy i fiziko-khimicheskoy biologii AN SSSR, Moskva, 
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Use of paseliquid chromatography method for quantitative analysis 

of some amino acids. Rokhimtia 30 no. 32457462 My-Je 163 
(MTRA 1951) 
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Localization of pneumonia in newborn infanta. hy he 8 
Noo4t19-23 "63 (MIRA 1724 
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1. In kefedry patologisheskoy anatom{t ° " 
pondent. AMN SSSR prof. A. 1.Strukov) I.Moskovskogo ordena Le 
sinskoge inatitute iment T.M.Sachenovao 
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3 ¥ hastva patcLlogoanatoncy 
. Predsedatel! Kemerovakego oblastnoge obshe 

(ise a eee >, Sekratar' Kemerovskogo oblastnogo obshchestva 
patologoena temev {fer Shlyapnikov). 
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ae NR AP6027773 (A) SOURCE CODE: UR/0190/66/008/008/1405/1410 j ee 


AUTHOR: Shiyapnikova, 1. A. ; Miller, V. B.; Molvina, M. I. ; Torsuyeva, Ye. 
Shlyapnikov, Yu, A. a 


(institut khimicheskoy. fiziki 


ORG: Institute of Chemical Physics, AN SSSR 
AN SSSR) 


TITLE: Monoamines a8 <iuaaen as regularities and mechanisms of their 


- effect 


| 
| 


SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 8, 1966, 1405-1410 
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Translation from; Referativnry zhurnal, Khimiya, 1959, Nr 5, p 167 (USSR) 


AUTHORS: Shushunov, V.A., Shlyapnikov, Yu.A. 
as SE SPNEROV, TULF 
4 
TITLE: The_ Catalytic Decomposition of Organic Paneacl aancuras. 


I. The Kinetics of Acidic-C_:talytic Decomposition of Cumene 
CL -Hydroperoxide in Glacial Acetic Acid 


PERIODICAL: Tr, po khimii i khim, tekhnol., 1958, Nr 1, pp 50 - 54 


ABSTRACT; A study is made on the kinetics of cumene &-hydroperoxide (I) 
decomposition in a 99%-solution of CH,COOH in the presence of 
H,S0,. The decomposition of I, under~ these conditions, takes 
race with the formation of 80 - 90% acetone (II) and 96 - 100% 
phenol, The reaction rate is proportional to the H.S0) concentra- . 
tion in the first degree and in concentrations of I“less than W 
0,02 M, it obeys an equation of the first order relative to the I 
concentration, In higher concentrations of I, it ts noted that 
the self-acceleration of the reaction is the greater, the higher 
the concentration of I, which is explained by the effect of the 

Card 1/2 formed II, the impurities of wnich speed up the reaction. 
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The Catalytic Decomposition of Organic Peroxide Compounds, I, The Kinetics 
of Acidic-Catalytic Decomposition of Cumene -Hydroperoxide in Glacial 
Acetic Acid 


Acetophenone is a weaker catalyst, benzophenone and phenol do not affect the 
reaction rate, The reaction rate increases considerably when (CHCO),,0 is 
added to the solution, The initial reaction rate decreases when thé water 
soncentration increases to 5 mol.%, and changes little with a further increase 
in the water concentration, It is assumed that the additions introduced 
change the conditions of solvation of the molecules and ions, which take part 
in the reaction, The activation energy at a concentration of I of 7,.2-10°7 M 
in glacial CH3COOH is 20.0 kcal/mol, in the presence of 0.1 M II is 16.1 keal/ 
mol, 


I. Moiseyev 
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MILLER, V.B.; NEYMAN, M.B.; SHLYAPNIKOV, Yu.d. 


Thermal oxidative degradation of polypropylene. Part 2: ela 
of the initial stage of oxidation. Vysokom.soed. 1 ae are 
1703-1706 N 159. : 


1. Institut khimicheskoy fiziki AN SSSR. 
(Propene) 
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AUTHORS : 


TITLE; 


BRIODICAL: 


ABSTRACT: 


Shushunov, V. A., Shlyapnikov, Yu. A. SOV/20-128-2-33/59 


The Kinetics of the Acid Decomposition of Aralkyl Hydrogen 
Peroxides 


Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 2, pp 341~344 (USSR) 


In the beginning the respective literature is briefly referred 
to (Refs 1~8). Statements testify that the hydrogen peroxides 
of cumene, diphenyl methane and tetralin as well as of other 
aralkyl hydrogen peroxide dissociate when heated with strong 
acids, forming the adequate phenols, ketons and aldehydes. 

The present paper investigates the reaction cf the hydrogen 
peroxides of cumene, p-tert.-butyl cumene, 1,1~diphenyl ethane, 
cyclohexyl benzene, p-diisopropyl benzene, p-oxycumene, sec. bigl 
benzene and diphenyl methane with sulphuric acid. The reaction 
is of first order for the hydrogen peroxide as well as for the 
acid. The initial concentration of the hydrogen peroxide has 
no effect on the reaction constant, The decomposition 

products as well as the kind of solvent effect in different 
ways the reaction rate. The reaction is especially retarded by 


water addition (Table 1) and is greatly accelerated by 
addition of acetic anhydride (Fig 1). The accelerating effect 
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The Kinetics of the Acid Decomposition of Aralkyl Sov /20-128-2-33/59 
« Hydrogen Peroxides 


of acetic anhydride is due to the fact that -- water resulting 
from the decomposition process is absorbed by acetic annydride 
thus eliminating the retarding effect of the water. An ionic 

chain reaction in eight stages ig constituted for the decompositim 
of cumene hydrogen peroxide. fable 2 shows the calculated 
reaction constants and the apparent activation energies of the 
investigated hydrogen peroxides. There are 1 figure, 2 tables, 

and 13 references, 2 of which are Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy institut khimii pri Gor'kovskom 
gosudarstvennon universitete im. N. I. Lobachevskogo (Scientific 
Research Institute of Chemistry at the Gor'kiy State University 
jmeni N. I. Lobachevskiy) 


PRESENTED : May 14, 1959, by V- N. Kondrat'yev, Academician 
SUBMITTED: May 12, 1959 
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$/195/60/001 /003/005/013 
BO13/B058 


AUTHOR: _Shlyapnikov, Yu. A. 


TITLE: Mechanism of the Decomposition of Hydrogen Peroxides by 
Means of Acids 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 3, pp- 365 - 373 


TEXT: With the aid of existing experimental material the author studied 
the rules of an acid decomposition of hydrogen peroxides and those of the 
jsomerization of per-esters connected therewith. He showed that the j 
schemes of acid decomposition previously proposed by Kharasch, Seubold, [ 
and Vaughan are inadequate. He proposes 4 reaction scheme of the acid \ 
decomposition of hydrogen peroxides, which he elaborated in collaboration 
with V. A. Shushunov (Ref. 19). This scheme explains qualitatively as 
well as quantitatively all experimentally determined rules: 


a 


zat Rin he Ri rs 
I R,—C—OOH—HA = Ra— COOH; | A~ 
: k, Ri” 
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Mechanism of 
Peroxides by Means of Acids 


This scheme differs from that proposed by Kharasch 
that pairs of ions were assumed instead of free ions. 
the calculation made on the basis 
of this scheme leads to equation (12): 


method of quasisteady concentration, 


the Decomposition of Hydroger 
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(Ref 14) by the fact 
Applying the 


ifmp /at = K,k, [HP Maa /(1 =? H,0! la 
ai i aa 3 i! po x _ 
ios. f ato fBteuhe : h oy; ; + 
! ks a k, iHE] k, [H0] 
THR’ = concentration of the hydroperoxide, Taal = concentration of the 


acid. The third term of the denominator in (12) can be neglected at a 


sufficiently high water concentration (x, (H,0] >, [BP )- This results 


im equation (12a): 

ue Sa a 
_ alupl /at = Kk, fap! [mal /(1 + 
experimentally determined equation 
(10) + a{HPi/at = 
card 3/7 
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ke ~ Yate constant calculated for 1 mole acid; a and b = empiric 


constants. The author and Shushunov (Refs 18 and 19) observed the 

same rules in the decomposition of various hydroperoxides, Data on the 
decomposition kinetics of various hydroperoxides under equal conditions 
are tabulated. The following was determined: the factors of the exponen - 
tial function practically agree for all derivatives of the cumene 
hydroperoxide, including dihydroperoxide (considering that the ralcula- 
tion error in this case igs great). The rate of decomposition of hydro- 
Peroxide is greatly increased through the introduction of tertiary 
butyl. and specially hydroxy groups into the ring in para position. It 
is, however. greatly reduced through the introduction of the nitro 
group (Ref. 9), During the decomposition of p-nitro-phenyl -diphenyl 
methane hydroperoxide under the action of acids; the hydroxyl mainly 
passes over to the nonsubstituted phenyl (Ref. 22). The decomposition 
rate of cumene hydroperoxide under the action of chloric acid is higher 
than with sulfuric acid and increases more rapidly than would correspond 
to a first-order reaction. In ethyl alcohol this can be explained by 
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the catalytic effect of the c10,- jon (Ref- 23). P. G- sergeyev is 


mentioned. There are 2 figures: 4 table, and 23 references: 5 Soviet, 
11 US, 2 British, 1 czechoslovakian » and 4 German. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 
Chemical Physics aS USSR) 


SUBMITTED: ' sanuary 28, 1960 
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s/190/60/002/009/015/019 


B004/B060 
AUTHORS: Shlyapnikov, Yue A., Miller, vy. Be, Neyman, M, Boy 
Torsuyeve, Ye. Sez Gromov, Be Ae 
4s” 
TITLE: Thermally Oxidative Destruction of Polypro lene., III. 
Study of the Relative Efficacy of Some Antioxidants v4 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 4960, Vol. 2; Noe 9s 
pp. 1409-1412 / 


Pext; Wath the aim of preventing the oxidation of polypropylene films 
the authors analyzed the stabilizing effect of the following substances! 
cyolchexyl penzene, thiourea, 2,4-dinitro-phenyl hydrazine, 2,5-di-t- : 
butyl hydroquinone, diphenyl amine, penzidine, "Poligard", 2,4,6-tri-t- 
butyl phenol, monobenzyl ester of hydroquinone; 2 ,6-di-t-butyl-4-me thy] VA 
phenol (Ionol), propyl gallate, phenyl-f~naphthyl amine (Neozon D); and 
dipheny] -p-phenylene diamine. The authors determined the induction period 
before the start of the polypropylene oxidation after adding these sub- 
stances under the following conditions: 140°C, 300 torr Po ; concentration 

2 
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III. Study of the Relative Efficacy of Some B004/B060 
Antioxidants 


of the stabilizer 0.01 mole/kg (0.003 mole/kg in some cases). Fige 1 

shows the experimental apparatus which permitted the simultaneous analysis 

of seven samples. The polypropylene film was prepared by rubbing down 
pulverized polypropylene with the stabilizer, addition of solvent causing 

the stabilizer, but not the polypropylene, to dissolve, drying and 

pressing in inert gas at 120 - 130 C and 120 kg/cm? pressure. Fig 2 shows 

the kinetic curves of oxidation a) of films with the same surface and dif- / 
ferent weight, ») of films having the samé weight but differing in thick- 2 
ness. It follows that oxidation takes place within the film and not only on 
the surface. Fig. 3 shows the stabilizing effect of 0.003 mole/kg of 
penzidine, diphenyl amine, and Neozon’D. Table 1 gives the: induction periods 
for the examined stabilizers on addition of 0.01 nole/kg; Table 2 the same 

for several stabilizers on addition of 0.003 mole/kg- Diphenyl-p-phenylene 
diamine proved to be the best stabilizer, followed by Neozon D, propyl 
gallate, and Ionol. These results contradict the statement made by 

S$. Ye. Bresler et ale (Ref. 6) that such substances should be applied 

to polymer stabilization as poorly stabilize at room temperature. Also 
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In the Latter study, the unconsumed residues of she inhibitors were 
quantitatively distilled off from phe reaction mixture and spectropnoto- 
metrically getermined. Phe autnors found that the consumption of 


inhibitor (1) was too high at 290°C and tne Length of the induction period 
was only weakly affected (with concentrations increasing up to 0.2 mole keg \ 


there was 4 linear rise in induction period from 3 to 60 min at 990°C and 


from 3 to 170 min at 480°C)+ concentrations of. (2) ap 8 0.05 mole/kg 
show 2 steeP rise in tne induction period, from 5 to 300 TD. Further 
increase in the concentration of (2)s causes only @ glignt increase in 
induction period. @ne simultaneous presence of (1) end (2) shortens the 
induction period. @he innibiting action of both (1) and (2) is considerably 
reduced itn rising oxygen pressure. consumption of (2) during the 
induction period proceeds according to a first order reaction (effective 


yeocity constant: 4.9°10 eae The consumption of (1) #150 depends on 
jis concentration. (3) In concentrations of 0.01 mole/kg t° 0.0195 mole/k& 
will prolong the induction period from a few minutes to 5 hr, whereas 
nigner concentrations have only 4 slight additional effect. (4) has @ 
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Principles of action of inhibitors ..- B119/B138 


critical concentration minimum. Of all substances investigated, (4) has 
the strongest oxidation-inhibiting effect. Consumption of (4) and (5) 
elso corresponds to a first order reaction (velocity constant 9.107 sec”! 
for (4) and iO Faec for (5)). Consumption of (2), (4), and (5) mainly 
proceeds by direct oxidation, while a smaller part of these substances is 
converted by side reactions, such as formation of free radicals and 
cooperation in branching of propylene chains (especially in (1) and (3)). 
The dependence of induction period on initial concentration of the 


inhibitor can be written approximately as follows: T= Tv. + — in ae 
i a 


ee = critical concentration of inhibitor, [zr] = initial concentration 
of inhibitor, Ds = induction period of polymer without inhibitor, x 


= induction period. JAbstracter's note: Meaning of ky could not be 


determined]. Oxidation of the inhibitor initiates the destruction of the 
polymer. The present paper was read at the general meeting of the 
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Otdeleniye khimicheskikh nauk Akademii nauk SSSR (Departmert of Chemical 
Sciences of the Academy of Sciences USSR). There are 5 figures, 1 table, 

and 12 references: 8 Soviet and 4 non-Soviet. The four references to 
English-language publications read ag follows: E. L. Waters, C. J. Busso, x 
Industr. and Engng. Chem. 41, 907 (1949), R. H. Rosenwald, J. R. Hoaston, a 
Industr. and Engng. Chen. 41, 914 (1949), R. H. Rosenwald, J. R. Hoaston, 

J. A. Chenicek, Industr. and Engng. Chem. 42, 162 (1950). G. W. Kennerly, 

W. L. Patterson, Industr. and Engng. Chem. 48, 1919 (1956). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED: July 27, 1961 
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Study of the motility of ionol in... 


and the activity was measured, which decreased due to diffusion of ionol 
into the plates. According to Zhuknovitskiy, tne curve I/I gee (a2) 

has an asymptoce which passes through the origin of coordinates. Between 
Dand the tangent of the asymptote, the relation D = (12,47 )/ (x2 -1r-0?) 
holds, where d = thickness of the sampisa. m = $angent of the glope, and 

IL = activity after an infinite time of diffusion. With D being suffi- 


= , 7 F 
clently large, thefirays of Cs, cannot practically penetrate the plate so / 
' ‘ 


that one may write down for Los In, = I fude Here, # is the absorption 


et o pp ne rae : i . 
coefficient of fi-radiation (as is the case with most organic substances 


2) 
it is 0.28 cm’ /mg) . To exciude losses of ionol, the authors also chose 
an experimental arrangement in which the ionol was applied tetween two 
polymer plates. In this case, they measured the sum I,*I, o of the activity 


of both plates, and found: (1) for PP, D = 5+ 10°- exp (-23000/RT); (2) for 
PF, D = 25840 exp (-16300/RT). Due to the high diffusion rate of ionol 
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in PP, even an incomplete mixing of the antioxidant with the polymer is 
sufficient. There are 2 figures and 3 Soviet references, 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 
Chemical Physics AS USSR) 


SUBMITTED: November 30, 1960 
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: s/190/62/004/008/011/018 
5, 2480 B101/3138 


AUTHORS: _Shlyapnikov,.Yu. A., liiller, V. B., Neyman, HM. B., 
Torsuyeva, Ye. S. 


TITLs: Correlations in the effects of ‘inhibitors in oxidation 
; reactions. I. Alkyl phenols 


FERTODIC:L: Vysokomolekulyarnyye soyedineniya, v. 4, no. 8, 1962, 
1226-1234 


'SXT: ‘he authors studied the effect of 2,6-di-tert.-octyl-4-methyi 
phenol (I) end 2,2'-p-methylene-bis-(4-methyl-6-tert.-butyl phenol) (II) 
on the induction period of the oxidation of isotactic polypropylene. 

The inhibitor consumption was measured for the induction period at 


170 - 250°c in the presence of I, and at 190 - 210°C in the presence of .; 
II, according to Vysokomolek. soyed., 2, 1409, 1960. The emount . 
unconsumed was determined by weighing the inhibitor sublimed from the , 
reaction mixture at 206°C. Results: (1) The induction period increases 
wita inhibitor concentration but without linear relation. With I, the 
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induction period Tv depends on pressure: at 170% and 0.01 males 1/kg 
solypropylene, T was‘56 and 32 min at 300 and 600 mm Ug, respectively. 
oo ihe absorption spectra of the oxidation products show that their 
econyosition remiinc unchanged during T, waile their amount is proportional 
fed decreasinz, inhibitor concentration. The change in concentration of 
durin, oxidation follows a first-order rule. (3) During, T the decrease 
ne molec cular weight of polypropylene is accelerated as the inhibitor 
ntration rises. At avery solyner chain rupture approximately 5 mois. 
or are consumed. (4) Tt is considerably shortened by adding I to 

@ already containing II- (5) The low intensity of the epr 
nd II suggests tnat only a small portion of inhibitor is 
rm of free radiccls. Conclusions: 4 large amount of 
umed sy direct oxidation and chain termination initiated 

mall portion by those not initiated by it. ‘The 

beha fT and II are due to their different effects on 
and brancnin,; during hydroperoxide decompos sitions Rapid and 
ation by tolecular oxygen is assumed Por II. There are 4 
i 1 taole. ‘The most important Snglisu-language references are; 
Cc. J. Busso, IndusStr. and Engng. Chem., 41, 907, 1949; 
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3. EH. aosenwald, J. R. Hoatson, Industr. and Engug. Chem., 41, 914, 1949; _ 
ie H. Rosenwald, J. R. Hoatson, J. A. Chenicek, ibid., 42, 162, 1950. 
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SHLYAPNIKOV, Yu.A.; MILLER, V.B.; NEYMAN, M.B.; TORSUYEVA, Ye,S. 


Regularities of the effect of inhibitors in oxidation 
reactions, Part 2: Mixtures cf alkyl phenols with didecyl 
sulfide. Vysokom. soed. 5 no.i0:1567-1512 0 '63, 


(MIRA 17:1) 
1. Institut khimicheskoy fiziki AN SSSR, 
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AUTHORS: Shlyapnilov, Yue Aes ‘eines ve e Bes Nequan, Me Be} Torsuyova, Yeu Se 
TITIE: Participation of inhibitor in dezenerate branching of a cohada : Pe 6s : ee 


TOPIC TAGS; inhibitor, oxygen pressure, oxidising reaction, chain branching "| 


ABSTRACT; The author investigated the influence of the inhibitor *monophsnol* 

on the quantity of oritical concentration of another inhibitor “biphenol". Ie 9 
ie shown that the factor of self=accelergting oxidizing reaction of highemolecular! .° 
carbohydrate] depends on ths oxygen pressure and on tha concentration of the Bo i 
“monophenol" inhibitor. The growth of tte self-accelorating oxidizing reaction: foe 
factor in the presence of the inhibitor "monophenol" is explained by the parti- ji -— 
cipation of thes inhibitor in the act of degenerate branching of chainss The Pb eae 
paper wag fresented by Academigian N, X. Semenov on 11 March 1943, Orig, artes. be 
has: 11°formulas and 2 figures, . gees ee 


j 
SOURCE: AN SSSR, Doklady, Vo 151, now 1, 1965, 148-150 78 Ne: A I “ 
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ACCESSION NR: ATA049860° -$/0000/64/000/600/0218/0221 
a “AUTHOR: Kapachauskene, Ya. P., Shlyapnikov, Yu. So BA sg pes i: 


TITLE: Oxidation of high-pressure polyethylene \ 


SOURCE: Khimicheskiye svoystva i modifikatsiya polimerov (Chemical properties. and Se ee 


the modification of polymers); sbornik ‘ptatey. Moscow, Izd-vo Nauka, 1964, 218-221. os 


~ TOPIC TAGS: Haghspraesure polyethylene, polyethylene oxidation, jonol, ionol conversion oe 


the oxidati igh- ane ul thyiene was studied in 
ABSTRACT: The oxidation of high-pressure polyethyiene was ed in . 
admixtures and in the presence of the non-toxic antioxidant ionol at 130-200C.- In the 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


| eee RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1 


1960-68 ees 
ACCESSION NR: AT4049860. cae a SS 
ately 23 and 28 kcal/mole. ~The primary products of oxidation are . 
apparently chiefly hydroperoxides which later decompose with the formation of. 
volatile products, the composition of which was not determined. The induction 
period below 180-190C was markedly prolonged in the presence of ionol; in. this case, ~ 
the solubility as well as the characteristic viscosity of the po 
practically unchanged to the end of the induction period. - The 


increased non-linear 


equal to approxim 


ntration in the initial period, the antioxidant was consumed.‘ 
more gradually, in accordance with the first order law; at the end of the induction per- ae 
iod, the relative speed again increased. Tpe effeptive constant of the speed of consum- 
»tion of ionol at 166C is equal to 8.6 x 107° sec ~.-; moreover, 74% of. the antioxidant _ : 

is consumed ‘in chemical processes and 24% is evaporated.. The energy of activation of _ 

the chemical component of the speed constant is equal to 21.1+1 kcal/mole and for ... 3 
evaporation, 26 + kcal/mole. The conversion products of the ionol were found to retard ‘ 
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AUTHOR: ‘Kapachauskene, Ya. Pa. z Shlyapnfkov. Wu A eS ue EB 


ed The oxidation of high-pressure polyethylenk’ 
_ black ae meer 


: SOURCE: Plasticheskiye massy*, no. 12, 1964,.3-5. - ; 
‘ TOPIC TAGS: polyethylene, high pressure polyethylene, polyethylene oxidation, polyethy- : 
: lene stability, antioxidant, alkylphenol, carbon black: pee oo ; : Bnd 
"ABSTRACT: The oxidation of aigh-pressure polyethylene y studied at 200C and 300 mm: | 
ig oxygen pressure in the presence of purified antioxidants,“i.e,, 2, 2'-methylene-bis- ee 
(4~methyl-6-tert. -butylphenol) (1), 2,. 2'-thio-bis-(4-methyl-6-iert. -butylphenol) (Il), and «+ 
in the presence or absence of thiodilauryl propionate, 1-3 wt% channel black, or 3 wt% 9 
silica gel with 7 m“/g specific surface area). Carbon black was shown to decrease the 
induction peiriod in the presence of antioxidant, although this effect was less pronounced - | 
with the more effective additive I, and decreased at 190-220C.. The consumption of 0.04 


mole/kg I or 0.015 mole/kg If was shown to be proportional to antioxidant concentration : 
both in the alysence or presence of carbon black and to proceed by a first order reaction. eS 


Card 1/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1 


1 29636-65  e  e 

ACCESSION NR: AP5000744° — ie Oe ee ee 

' The decrease in induction time in the presence of carbon black is shown to be related to its 

catalytic effect, whereas carbon black does not have any direct effect on the concentration. 
_of antioxidant. Thus, absorption of antioxidant on carbon black is negligible during the ._ 

‘induction period. Addition of powdered silica gel extended the induction period, and. . ° 

. thiodilauryl propionate reduced the concentration of the studied antioxidants. The decrease 

. in induction time following addition of carbon black was-also cbserved in the presence of 7 

- : both antioxidant and thiodilauryl propionate. Both I and Il-were shown to be more effective’ 

_thanionol. Orig. art. has: 1 table and 7 figures.- 26. 2S wy ne ne ae 


! 
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; AUTHOR: Sh! nlyapnikoy, Yu. Ks. wilber, Vs Bes Neyman Me Bey Torsuyevay Ye." : 


| TITLE: The kinetics of the effect of inhibitors in oxidation reactions. mt. - 
Inhibitor 2,2'-thio-bis- (4-wothyl-6 tert, -butylphenol) Bee 
| 


{ and the modification of polymers) ; ‘sbornik statey. - Moscow, Ted-vo Nauka, 1968), : 


{ 

| 

| 

SOURCE: Khimicheskiye svoystva.i modifikatsiya polimerdv. (Chemical properties, 
| 

106-109 

| 


TOPIC TAGS: polypropylene, isotactic sotjaiet; oxidation inhibitor, iestibeasl, 
‘thiobiphenol., polymer oxidation, phone : Pee ao aaa 


“| ABSTRACT: The exidation of linear isotactic. ae investigated. at 
about 200C in the presence of the inhibitor: 2, 2'.-thio-dis- ~(4-methyl-6-terte- © 


butylphenol), mp. 83-340, abbreviated as ‘thiobiphenol.. The dependence: of the- 
induction period on the thiobiphenol concentration. was. ‘gtudied at 190, 200 and 
210C, and an. oxygen pressure of 300 mm Hg. Ata concentration of .0. 005-0.020 mo 
kg, an approximately Linear relationship was found between the: induction period 
and the thiobiphenol concentration. cicats staa consumption in the induction’: 


ae | Card 1/3 Oa Semen 7 . cae | 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1" 


oe 


deere 208 


L 34141+65 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720011-1 


cceestan ae AMORA ee 


‘period was investigated only at 200C at initial inhibitor. concentrations of 0.019 |. 
and 0,030 mole/kg. The rate constants of thiobiphencl copsumption calculated ae 
from the slope of the plotted curves are 1.38 x 1074 sec” for the initial 0.015 |- 
mole/kg and 1,07 x 107? sec"! for the 0,030 mole/kg concentration, i.e. the de-- 
viation of the inhibitor consumption from the first-order law is insignificant. , 
The relationship between the critical concentration of thiobiphenol at.the end A 
of the induction period and its initial concentration calculated by the given. ee 

i 

H 


equation shows that the constant "kK" depends linearly on the initial thiobiphenol :- 
concentration. The plotted critical concentration of thiobiphenol decreases | 
approximately 30-fold when the initial concentration is increased from 0.005 to -|" 
0.030 mole/kg, while that. for biphenol decreases by less than 502. ‘A thiobiphenol 
solution in Piptane has a-maximum absorption in ultraviolet Ligh at, 292-300 my 
while the analogous biphenol solution. absorbs. at.28°~ 285 mp... The consumption =” 
of each inhibitor in the mixture is first order in nature, but the rate constants |. 
differ considerably from the rate constant of each of the jnhibitors when used > 
alone: for thiobiphenol in a mixture, K = 1,07-x 104% sec™** instead of 1.38 x 
10-4 sec! for the same initial concentration, and for biphenol in a mixture;,;~ ~~ 
kk «3x10 sect! “The | 


tt instead of 2 x 1074 aec7l in the absence of thiobiphenol. 
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equation describing the consumption of one inhibitor in the oxidizing mixture _ 
containing two inhibitors of the same type is given. In a mixture of these two ™ 
inhibitors, 2,2'-thio-bis+(4-methyl-6-tert.-butylphenol) is consumed more slowly, | 
and 2,2'-methylene - bis-(4-methyl-6-tert.-butylphenol) more rapidly than each 
crs | of them are consumed: separately at the ‘same initial concentration, ~"The authors: 
re | express their gratitude to F. Yu, Rachinskiy for supplying.the 2,2'-thio-bis- 

ei _ (4-methyl-6-tert, -butylphenol)." Orig. art. ‘has: 4 figures and 5.formlas. . 
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| i ae 
| ETRE Oxidation ‘of high pressure polyethylene ye 
Khim. evoyeeva | i | modifik. potinerov. 


iM. Nauka, 1964, 218- 221 
ionol, antioxidant 


| TRANSLATION ‘The oxidation of high press 
‘The curves for the induction period:t are linearized” 


: and at varying 0, pressures. 

| by the transformation of coordinates 1P= a+bP,. where: the_ activation energies of ~ 

| the change, a and b are equal.to 16 arid 20. 5 keal/mol respectively at 160-200°,, put. 
at < 150° are increased to. 23 and 28 kcal/mol. “Tonol effectively inhibits oxida-_ eens 

tion at < 18u-190°. In the middle of ‘the. induction period the ionol is spent.’ 

' according ‘to the Ist order law since 4 considerable portion’ (26%) is volatilized. . - as 

: from the oxidized se at The: actual constant cf the consumption rate of ionol ate oe ae, 

: : 166° is 8.6° 10-8 sec The: activation enerey. for the. ee component . of the. _ ; 
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aa . rate constant is equal to a1. L + 1 keal/mel and’ ‘for epeestions: 26 22 ‘keal/mol.. 


The: ionol conversion products: are more effective ann than ionol itself. 
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! gyporS: Gromov, B. Ao; Miller, V. Bez Shlyapnikov, Xu. A. 


TITLE: Correlations in the performance of inhibitors in oxidation reactions. ; 
5. Kinetics of c\-naphthol consumption in the induction period 


SOURCE: Vy#sokomolekulyarny#ye soyedineniya, Ve 6, n0- 3, 1964, 470-li72 


TOPIC TAGS: polypropylene, oxidation of polypropylene, oxidation inhibitor, 
alpha-naphthol, 2 ,2-methylene-bis~(l-methyl-6-tert sbutylphenol), didecilsulfide, 
temperature effect, oxygen effect, oxidation induction period, activation energy : 


ABSTRACT: ‘The consumption rate of Q-naphthol in the induction period of i 
polypropylene oxidation at various temperatures and oxygen pressures was studied. t 
The technique is described in an earlier publication by the authors and HM. B. : 
Neyman (Sb, Khimicheskiye svoystva i modifikatsiya polymerov. Izd. "Nauka," 196). 

It was found that by using 0.2 mole of alpha-naphthol per 1 kg of isotactic 
polypropylene, av a constant oxygen pressure of 300 mm mercury, the induction 

period of polypropylene oxidation decreased from 510 to 240 minutes with an 

increase in temperature from 180 to 2000. Jt was also revealed that at a constant 


We 


card = /2 
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temperature of 2000 the duration of the induction period dropped from 450 to 150 
minutes when the oxygen pressure was raised from 150 to 650 mm Hg. Calcula- 
tions showed that in the middle part of alpha~naphthol consumption the rate 

- constant exhibited a linear relation to the oxygen pressure, and that the 
temperature dependence of the. induction period was 16.8 kcal/mole, The addition 
of 0.01 mole of the oxidation inhibitor 2,2-methylene-bis-(l)-methyl-6-tert.butyl- 
phenol) per 1 kg of polypropylene with an equal amount of alpha-naphthol (at 2000 
and an oxygen pressure of 300 mm Hg),. shortened the induction period to 225 : 
minutes, as against 285 minutes needed for alpha-naphthol alone. On the other . 
hand, the simultaneous incorporation. of 0.1 mole/kg of alpha-naphthol and 0.08 
mole/ kg of the inhibitor didecilsulfide extended the induction period to 510 
minutes, as compared with 160-170 minutes for alpha-naphthol alone. The authors 
theorize that the oxidation inhibiting performance of alpha-naphthol was caused 
by the pressure of its transformation products, Orig. art. has: 5 figures. 
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-SOURCE: Vy*sokomolekulyarny*ye ‘soyedineniya, Vv. 6, : no: 10, 1964, 1895- 1900... 2 Pare 


AUTHOR: Gromov, B.A.; Miller, V.B.; Ney an, M.B.‘ Torsuyeva, Ye. S$... 
Shiyapnikov; Yu Ae! 8 ye ee ee Oe 


TITLE: Mechanism of action of weak sitiggldaate aus the oxidation of polypropylene 


TOPIC TAGS: polypropylene, polypropylene oxidation, antioxidant, monophenol, _ we ie : 
-jsotactic polypropylene, antioxidant consumption a a se al eae oem kas 


ABSTRACT: In order to confirm the hypothesis that all monphenols are weak antioxidants, =: 
the author investigated the oxidation of isotactic polypropylene in the presence of 2,4, 6~ = 
tri-tert. -butylphenol} 2, 6-ditert. -butyl-4-phenylphenol and 4, 4'-methylene-bis-(2,6- .: 
di-tert.-butylphenol)/ Samples of polypropylene were oxidized in sealed ampoules as -. oo: iz 
- described in earlier papers. In addition to determining the consumption of the monophenol, —«.. @ 
the authors measured the water content in the gas phase of the ampoule, andin some ~ 
cases the characteristic viscosity (in tetralin at 130C). The results showed that the 
monophenol was consumed according to a zero order law, at a rate proportional to the 
oxygen pressure; the rate was decreased by the presence of didecylsulfide.In.the presence .. 
of eee the molectilar weight of the polymer decreased sharply, . and oxidation was 
‘Card 1/2 aa) ee a Te ve: 
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~ of the monophenols as antioxidants is that they.stimulate branching, of 
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fase fotind to proceed in. a ion eeonaly way at. tall antioxidant’ co concentra 
... analysis of these results indicated. that-the reason for the low-degree o: 


-. ion chain. Orig. art. has: ee table, & figures: and it Sed nc teak oo 
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TITLE: Mechanism for the inhibition of the polypropylene B.taation process byy,.. 
tetramethoxydiphenylnitroxide 4 lo 
Serene | 7 AY 
SOURCE: AN SSSR. Izvestiya. Se iya oe amc no. 8, 1965, 1481-1483 ‘ 
| Ee (o: 
inhibitor 
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TOPIC TAGS: polypropylene plastic, oxidation, 


ABSTRACT: The mechanism of inhibition of polypropylene oxidation by ; 
2,2',4,4!-tetramethoxydiphenylnitroxide, (CH 30) 2Cglt g-NO~CgH 3(0CH 3) 2. was studied at}. 
200°C and 300 mm Hg of oxygen pressure. The object of the study was to define the | 
active oxidation inhibiting species, The polypropylene used had a characteristic 
viscosity n = 3.8 and a molecular weight equal to 150,000. The dependence of the 
induction period of polypropylene oxidation upon inhibitor concentration is shown. 
in fig. 1 of the Enclosure. The UV absorption spectra are shown in fig. 2 of the 
Enclosure. The changes in induction period and UV absorption spectra indicate that:- 
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2,2' ,4,4'-tetramethoxydiphenylamine is the actual oxidation inhibitor for propyler 

stabilized with 2,2' ,4,4! -tetramethoxydiphenylnitroxide. One molecule of amine is 
formed from two molecules of nitroxide. Formation of amine is completed within 1- 
minutes from the beginning of the oxidation process and it is reflected in a rapid 
decline of the polypropylene molecular weight. , Orig. art. has: 3 figures. 
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ORG: Institute for Chemistry and Chemical Technolo PAS Fs timanian SSR (Institut ° 
khimii i khimicheskoy tekhnologii AN Litovskoy Sanh Institute for Chemical Physics 


AN SSSR (Institut khimicheskoy fiziki AN SSSR) 1,55" | 
TITLE: Diffusion of 2,6-di-tert-butyl-l-methylphenol in high pressure i 
SOURCE: Vysokomolekulyarnyys soyedineniya, v. 7, no. 12, 1965, 2094-2095 3 
TOPIC TAGS: polymer, polyethylene, @tffreton, physical diffusion, liquid diffusion 


ABSTRACT: The diffusion coefficient for the ee »6-di-tert-butyl-lj-methyl- 
phenol (ionol Jin high pressure polyethylene in the temperature interval of 65--95C 
was determined by the technique developed by A. A. Claire vey, and V. A. Geodikyan 
(Dokl. AN SSSR, 102, 301, 1955). The ionol was tagged by C14 in the tert butyl EFOUPy, 
and the diffusion coefficient D was calculated by means of the equation 
Iq?+d? i 

ac a ae m? eae : 
where Ip and Ig) are the initial activity and at infinite time (i.e., uniform 
distribution), d - the thickness of eee = the absorption coefficient cth for 
§ activity, and m is the slope of the line oft Ip vs €2. shown in Fig. 1. It was 


UDC : 53 e 24678 .742 = 
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Fig. 1. Change in specimen activity 
as a function of diffusion of ionol 
in polyethylene (in coordinates 
T/Ig vs t2) at different temperatures: 
1-650; 2-750; 3 - 600; & - &C; 
5-95. | 
T 2Z, 
core _ . b%.jo® sec... 
found that D = 6.8 (exp - 13100/RT), that the diffusion of ionol increases with 
degree of elongation of the specimen, and that annealing of specimens causes a further - 


increase in the diffusion of ionol. Orig. art. has: 1 table, 1 graph, and 1 equatim,! _ 
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ORG: Institute of Chemical Physics, Academy of Sciences SSSR (Institut khimicheskoy 
fiziki, Akademiya nauk SSSR) ge 
TITLE: Mechanism of action of antioxidants” 


SOURCE: Zhurnal fizicheskoy khimii, v. 39, no. 10, 1965, 2418-2424 


TOPIC TAGS: antioxida) . additive, oxidation inhibition, oxidation kinetics, hydro- |” 
carbon Pe : a: 


ABSTRACT: A scheme of inhibited oxidation of hydrocarbons is proposed which takes 
into account the participation of the antioxidant in the chain initiation and propa- 


gation: Kg RH 
TH + 02 —> I* ¥ HO)” ~>ol R° + inactive products, 
‘ kj . 
R + 05 => RO, ’ 
ko : 
ROZ" + RH —> ROOH +R ; 
k3 
RO," + IH —~y ROOH +I’, 
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02 
ROOH + RH Ry DRo, + inactive products 


k 
ROOH + RoS 3 inactive products 


where IH is the antioxidant and @ the number of kinetic chains formed in the break- 

down of one hydroperoxide molecule (i.e., the probability of degenerate chain branch- 

ing). The following equations result from this scheme: 

SURI ROeD cts {1H} [05] —&, (RO,') [1H] + 08, [ROOH) [RH], 

‘@{ROOH)- iter ‘er 
cere = AalRO, 1 [RH] + 1RO,'] 1H) — | 


—k,{ROOH){RH]—%,[ROOH][R,S}, 


Some special cases of solution of this system of equations are considered, and cer- 
tain aspects of the mechanism of inhibited oxidation are analyzed. It is shown that 
the concept of participation of the antioxidant in the act of degenerate branching 

is the missing link which makes it possible to advance a consistent mechanigm of in- 
hibited oxidation that adequately accounts for various experimental facts. Orig. ~ 
art. has: 25 formulas. A ; 
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ORG: none a 2 : 
TITLE: Studies in polymer oxidation inhibition % ‘Rl: 


SOURCE: ; AN SSSR. Vestnik, no. 8, 1966, 64-68 8 


TOPIC TAGS: antioxidant additive » oxidation inhibition, heat resistant plastic, 
reaction mechanism / 


ABSTRACT: Research on the mechanism of action of polymer untdailaanee carried out 
over a period of six years at the Institute of Chemical Physics, Academy of 
Sciences USSR has been reviewed. Early experiments showed that the effec- . 

, tiveness of an antioxidant depends not only on the constant of the rate of : 
‘reaction of the inhibitor with peroxide radicals, but also on its structure, :. 
‘particularly on the number and mutual arrangement of the reactive functional} 
;Broups. This was revealed, inter alia, in a comparative study of the anti- H : 
oxidant effectiveness of monbhydroxy and dihydroxy hindered phenol-type anti-~: 
‘oxidants. On the basis of thia research, a new theory of antioxidant action} , ; 
‘was formulated, which not only explains presently known facts but predicts , 

;new phenomena. For example, this theory explained the synergistic effect - 


‘of two antioxidants, and correctly predicted the existence of a critical 
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. + i 
/concentration of synergistic mixtures below which the synergistic effect | | f 
vanishes. The synergistic effect of two antioxidants was attributed to one | 

‘of them being a chain-reaction inhibitor and the other, a hydroperoxide- . 

:reducing agent (e.g., a thio ether). It is claimed that the theory permits 

‘a new approach to the selection of polymer antioxidants which, unlike the | 

| purely cipsr seas approach used heretofore, takes into account: theoretical. | | 
/data. The newfapproach has already yielded dividends in ‘the préparation of | an 

La polypropylené which withstands a temperature of 120¢ for 4000 hr. 7 
Orig. art. hast 3 figures. [ATD PRESS: 5066-F] ga 
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TITLE: Upper critical concentration of an antioxidant 


SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 4, 1966, 769-770 


wotiocss: 


ABSTRACT: The upper critical concentration of an antioxidant has been investigated. 
It was shown that antioxidant ddditives increase the probability that the degen- 
erated chain branching under certain conditions, does posseaslower and upper critic 
concentrations. The upper critical concentration during polypropylene‘loxidation is 
shown in the presence of antioxidant-phenyl-$ -naphtylamine -\ Orig. art. has: 1 fi 
and 3 formulas. - [NT 


TOPIC TAGS: antioxidant additive, -patypropyieane; solution concentration, oxidation, 
eae wane hieod beaks 
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